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(54) ELECTRONIC CONTROL TYPE FUEL INJECTION DEVICE AND METHOD THEREFOR 

(57)Abstract: 

PURPOSE: To perform effective control of the generation of black smoke 
even during running on a highland by providing a plurality of boost 
pressure control maps, from which a maximum injection amount is 
determined based on the number of engine revolutions and a boost 
pressure, according to a value of an atmospheric pressure. 
CONSTITUTION: During running of an engine, output signals from a 
number of engine revolutions sensor 2, an accelerator opening sensor 8, 
an atmospheric pressure sensor 9, and an intake pipe internal pressure 
sensor 1 1 are inputted to a controller 7, and from the number of engine 
revolutions and an accelerator opening, a fundamental injection amount is 
determined by using a reference injection amount control map. A boost 
pressure control map corresponding to an atmospheric pressure is then 
selected from a boost pressure control map, and a boost pressure and the 
number of engine revolutions are applied to the map to determine a first 
maximum injection amount. From an atmospheric pressure control map, a 
map corresponding to an atmospheric pressure is selected and the 
number of engine revolutions is applied to the map to determine a second 
maximum injection amount. The minimum value of a fundamental injection 
amount and the first and second maximum injection amounts is decided as 
an injection amount to control an injection nozzle 13. 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3 .In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] The electronics control formula fuel injection equipment characterized by preparing two or more 
aforementioned boost pressure control maps according to the value of atmospheric pressure in the electronics control 
formula fuel injection equipment characterized by providing the following. Engine speed sensor. Accelerator opening 
sensor. Atmospheric pressure sensor. Injection control means which inject the fuel of the minimum amount in the 
amount calculated from the atmospheric pressure control map which calculates the 2nd maximum injection quantity 
with the boost pressure control map which calculates the 1 st maximum injection quantity by the basic injection- 
quantity control map which calculates the basic injection quantity by the inlet-pipe internal pressure sensor, and an 
engine speed and accelerator opening, and an engine speed and boost pressure, and an engine speed and atmospheric 
pressure, and each aforementioned map to a diesel power plant. 

[Claim 2] The fuel oil consumption to a diesel power plant By the basic injection-quantity control map and engine 
speed which calculate the basic injection quantity by the engine speed and accelerator opening, and boost pressure In 
the electronics control formula fuel-injection method made into the minimum amount in the amount calculated from 
the boost pressure control map which calculates the 1st maximum injection quantity, and the atmospheric pressure 
control map which calculates the 2nd maximum injection quantity with an engine speed and atmospheric pressure The 
electronics control formula fuel-injection method characterized by choosing and using the thing corresponding to the 
detected atmospheric pressure out of the boost pressure control map which faces in quest of the maximum injection 
quantity of the above 1st, and are prepared according to the value of atmospheric pressure. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] Even if the vehicles of a diesel power plant with a turbocharger with which electronics control 
of the fuel injection is carried out carry out a high-ground run, they minimize the fall of an output, and this invention 
relates to the electronics control formula fuel injection equipment and method for not discharging a black smoke. 
[0002] 

[Description of the Prior Art] In the vehicles of the diesel power plant with a turbocharger which has adopted 
electronics control formula fuel injection, the injection quantity and fuel injection timing of fuel to an engine are 
controlled by the controller which makes a computer a subject. And control of the injection quantity makes various 
control maps memorize in a controller beforehand, and is performed according to it. There are what is divided roughly 
and applied as a kind of control map made to memorize at the time of starting, and a thing to apply at the time of a run. 
The content of a map responds and is suitably set into what thing to make the starting characteristic, or into what thing 
to make a run property. 

[0003] As a control map applied at the time of a run, things, such as a basic injection-quantity control map, a boost 
pressure control map, and an atmospheric pressure control map, are prepared, for example. The amount actually 
injected is an amount which fulfills the conditions on these control maps. Hereafter, drawing 3 - drawing 5 explain 
each control map. 

[0004] Drawing 3 is drawing showing one example of a basic injection-quantity control map. A horizontal axis is an 
engine speed (N) and a vertical axis is the basic injection quantity (QBASE). The curve of a map is drawn considering 
accelerator opening (AC) as a parameter. This map is for calculating the basic injection quantity by the engine speed 
and accelerator opening. For example, an engine speed is NI. If accelerator opening is sometimes 100%, the basic 
injection quantity is Q100. It asks. Similarly, if accelerator opening is 70% or 40%, the basic injection quantity will be 
calculated with Q70 or Q40. In addition, curvilinear NI of 0% of accelerator opening is a control curve when having 
not broken in the accelerator pedal. What added the correction on drawing^ and other control maps of drawing 5 
serves as actual injection quantity to the basic injection quantity calculated on this control map. 
[0005] Drawing 4 is drawing showing one example of an atmospheric pressure control map. A horizontal axis is an 
engine speed and a vertical axis is the maximum injection quantity (QAFULL, A -Atmosphere). This is the map of the 
maximum injection quantity decided according to the atmospheric pressure of a run point. The parameter of a control 
curve is atmospheric pressure, curvilinear I - atmospheric pressure - the curve at the time of PSEA (atmospheric 
pressure -760mmHg with an above sea level of 0m) — it is ~ curvilinear RO, HA, and NI — respectively - 
atmospheric pressure -- PI, P2, and P3 it is - it is a curve at the time (a size relation is Psea >P1 >P2 >P3) By 
atmospheric pressure and the engine speed, it is the maximum injection quantity QAFULL. It asks. In addition, for the 
basic injection-quantity control map of drawing 3 , atmospheric pressure is usually Psea. Since it has created so that it 
may become sometimes the optimal, curvilinear I of 1 00% of the accelerator opening (the maximum injection) is the 
atmospheric pressure Psea of drawing 4 . It is equivalent to curvilinear I. 

[0006] An atmospheric pressure control map is considered that the injection quantity which becomes suitable changes 
with atmospheric pressure of the point it is running. Since it falls, the air content, i.e., the oxygen density, inhaled into 
a cylinder, it becomes for example, less suitable to having run the passage (an example, passage in Hakone or Mt. Fuji) 
of high ground as it is, although the suitable injection quantity is given on a basic injection-quantity control map while 
running the passage of a seashore zone. If atmospheric pressure becomes low, the suitable injection quantity will 
decrease. Therefore, to having run with the basic injection-quantity control map, the injection quantity becomes 
superfluous and a black smoke (smoke) will be discharged. Then, atmospheric pressure follows this atmospheric 
pressure control map on falling, and it is made to reduce the maximum injection quantity (getting it blocked limitation 
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of the injection quantity). 

*[0007] Draw ing 5 is drawing showing one example of a boost pressure control map. This defines the maximum 
injection quantity according to to which the pressure in an inlet pipe is supercharged from surrounding atmospheric 
pressure. A horizontal axis is an engine speed and a vertical axis is the maximum injection quantity (QBFULL, B — 
Boost). The parameter of a control curve is boost pressure. Curvilinear I is a curve in case boost pressure is Pbl (an 
example, 300mmHg), and curvilinear RO is a curve in case boost pressure is Pb2 (an example, VOOmmHg). By boost 
pressure and the engine speed, it is the maximum injection quantity QBFULL. It asks. 

[0008] By the diesel power plant with a turbocharger, since inhalation of air is supercharged, the pressure in an inlet 
pipe serves as size from the case of the usual engine (natural air-supply (NA) engine). In addition, boost pressure Pb It 
is PB about the inlet-pipe internal pressure detected by the inlet-pipe internal pressure sensor. It is PA about the 
atmospheric pressure which carried .out and was detected by the atmospheric pressure sensor. It is PB-PA when it 
carries out. It asks. 

(Inlet-pipe internal pressure sensor appearance pressure PB = atmospheric pressure PA+ boost pressure Pb) 
[0009] When controlling the injection quantity using such a control map, the basic injection quantity calculated by 
drawing 3 prevents from exceeding the maximum injection quantity calculated by drawin g 4 and drawing__5 . That is, 
the minimum thing in the following three is selected as actual injection quantity. 

** The maximum injection quantity QBFULL calculated on the control map of maximum injection-quantity 
QAFULL** drawi ng 5 for which it asked on the control map of basic injection-quantity QBASE** drawing 4 for 
which it asked on the control map of drawing 3 [0010] In addition, as conventional reference about the electronics 
control formula fuel-injection method of a diesel power plant, there is a Provisional-Publication-No. 59-No. 96442 
official report, for example. In case this calculates the injection quantity from a control map, the absolute pressure in an 
inlet pipe is used for it. 
[0011] 

[Problem(s) to be Solved by the Invention] 

(Trouble) Since the cure was not conventionally taken at all against change of the boost pressure produced by change 
of atmospheric pressure, when it ran high ground (an example, 2,000m) by the vehicles of a diesel power plant with a 
turbocharger, the injection quantity of fuel became superfluous feeling and there was a trouble of being easy to 
generate a black smoke. 

[0012] (Explanation of a trouble) The boost pressure control map ( drawing 5 ) which it had conventionally was one 
kind of thing created so that it might become the optimal, when atmospheric pressure was the atmospheric pressure 
PSEA of the flat ground (=760mmHg). However, if atmospheric pressure is in low high ground, the method of 
elevation of the boost pressure corresponding to the engine speed differs from the case of the flat ground. Therefore, in 
having controlled according to the boost pressure control map in the flat ground, the injection quantity of fuel serves as 
superfluous feeling, and it becomes easy to generate a black smoke, this invention makes it a technical problem to 
solve such a trouble. 

[0013] In addition, since absolute pressure has detected the pressure in an inlet pipe with the technology of said 
Provisional-Publication-No. 59-No. 96442 official report, the items (how much [ Atmospheric pressure ], boost 
pressure partly) are not known. The same quantity of fuel will be injected without distinguishing, even if it is which 
case of ** of a degree, and **, when the absolute pressure which followed, for example, was detected is 760mmHg(s). 
** the method of elevation of the boost pressure in atmospheric pressure =560mmHg, boost pressure =200mmHg** 
atmospheric pressure =760mmHg, boost pressure =0mmHg therefore this technical mist beam, and high ground is not 
a thing corresponding to the actual condition in the flat ground of differing "curving" 
[0014] 

[Means for Solving the Problem] In order to solve the aforementioned technical problem, in this invention An engine 
speed sensor and an accelerator opening sensor, The basic injection-quantity control map which calculates the basic 
injection quantity by the atmospheric pressure sensor, the inlet-pipe internal pressure sensor, and an engine speed and 
accelerator opening, The boost pressure control map which calculates the 1st maximum injection quantity by the 
engine speed and boost pressure, In the electronics control formula fuel injection equipment equipped with the 
injection control means which inject the fuel of the minimum amount in the amount calculated from the atmospheric 
pressure control map which calculates the 2nd maximum injection quantity with an engine speed and atmospheric 
pressure, and each aforementioned map to a diesel power plant We decided to prepare two or more aforementioned 
boost pressure control maps according to the value of atmospheric pressure. 

[0015] In this invention, moreover, the fuel oil consumption to a diesel power plant By the basic injection-quantity 
control map and engine speed which calculate the basic injection quantity by the engine speed and accelerator opening, 
and boost pressure In the electronics control formula fuel -injection method made into the minimum amount in the 
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amount calculated from the boost pressure control map which calculates the 1st maximum injection quantity, and the 
^atmospheric pressure control map which calculates the 2nd maximum injection quantity with an engine speed and 
atmospheric pressure We faced in quest of the maximum injection quantity of the above 1st, and decided to choose and 
use the thing corresponding to the detected atmospheric pressure out of the boost pressure control map prepared 
according to the value of atmospheric pressure. [ two or more ] 
[0016] 

[For ** ] In the electronics control formula fuel injection equipment of a diesel power plant By the basic injection- 
quantity control map and engine speed which calculate the basic injection quantity by the engine speed and accelerator 
opening, and boost pressure Although it has in the controller the boost pressure control map which calculates the 1st 
maximum injection quantity, and the atmospheric pressure control map which calculates the 2nd maximum injection 
quantity with an engine speed and atmospheric pressure and the minimum amount in the amount calculated from those 
maps is injected In this invention, two or more aforementioned boost pressure control maps are prepared according to 
the value of atmospheric pressure. And it faces in quest of the maximum injection quantity of the above 1st, and asks 
using the thing corresponding to the detected atmospheric pressure. Since there is no bird clapper that the injection 
quantity is superfluous also at high ground which atmospheric pressure falls and is different from the case where the 
method of elevation of charge pressure is a flat ground, by this, generating of a black smoke etc. is prevented. 
[0017] 

[Example] Hereafter, the example of this invention is explained in detail based on a drawing. Dr awin g 2 is the block 
diagram showing the electronics control formula fuel injection equipment of this invention. 1 — a jet pump and 2 - an 
engine speed sensor and 3 — a fuel pipe and 4 — an electric centrifugal spark advancer and 5 — a timing control valve 
and 6 — a fuel pipe and 7 ~ a controller and 8 - an accelerator opening sensor and 9 — an atmospheric pressure sensor 
and 1 0 - a warning light and 11 - for an injection nozzle and 14, as for an exhaust air reflux pipe and 16, a diesel 
power plant and 15 are [ an inlet-pipe internal pressure sensor and 12 / an inlet pipe and 13 / an exhaust pipe and 17 ] 
turbochargers The atmospheric pressure sensor 9 may be installed in the exterior of a controller 7, and may be built 
into the interior. 

[0018] An engine is a diesel power plant with a turbocharger. The inhalation of air to an engine 14 is supercharged by 
the turbocharger 17. Fuel is supplied to a jet pump 1 from the fuel pipe 3, is sent to an injection nozzle 13 through the 
fuel pipe 6, and is injected in a diesel power plant 14. The injection quantity is controlled by the electric centrifugal 
spark advancer 4, and fuel injection timing is controlled by the timing control valve 5. 

[0019] The control signal to the electric centrifugal spark advancer 4 or the timing control valve 5 is generated by the 
controller 7 based on the control map beforehand set up in the signal from various sensors etc., or the controller 7. The 
injection-quantity control signal at the time of a run is applied to each control map as showed the engine speed detected 
by the engine speed sensor 2, the accelerator opening detected by the accelerator opening sensor 8, the atmospheric 
pressure detected by the atmospheric pressure sensor 9, the inlet -pipe internal pressure detected by the inlet-pipe 
internal pressure sensor 1 1 to drawin g 3 - d rawin g 5 , and is generated. 

[0020] However, in this invention, if atmospheric pressure differs, in order to cope with the phenomenon of becoming 
that from which the method of elevation of the boost pressure corresponding to the engine speed also differed, when 
atmospheric pressure is the atmospheric pressure PSEA of the flat ground (760mmHg), not only a thing but some 
things corresponding to the other atmospheric pressure are created, and it has the boost pressure control map of 
drawing 5 in the controller 7. And it is used out of it, choosing the thing corresponding to the present atmospheric 
pressure. Since the boost pressure control map corresponding to the atmospheric pressure of the point will be used on 
the occasion of the determination of the injection quantity even if it is the case where it is running high ground if it 
does so, generating of a black smoke etc. can be prevented. 

[0021] The example of two or more boost pressure control maps prepared in drawing 6 according to atmospheric 
pressure is shown. In addition, in order to save space, the direction of a horizontal axis is reduced and drawn compared 
with drawing 5 . It is PA about the detected atmospheric pressure. If expressed, drawing 6 (a) - (e) expresses the 
following, respectively. 

Drawing 6 (a) - PA =PSEA Boost pressure control map of a case (the same thing as d rawi n g 5 ) 
Drawing 6 (b) — PSEA >PA >=P1 Boost pressure control map drawing 6 of a case (c) — PI >PA >=P2 Boost pressure 
control map drawing 6 of a case (d) — P2 >PA >=P3 Boost pressure control map drawing 6 of a case (e) — P3 >PA In 
the case of the example of boost pressure control map ** of a case, although five pieces are prepared, atmospheric 
pressure may be divided more gradually and may be prepared. [ more ] PI and P2 etc. — a value can be set up suitably 
[0022] Drawing 1 is a flow chart explaining the electronics control formula fuel-injection method of this invention. 
Step 1 — The following detecting signal is read in a controller 7. 

Inlet-pipe internal pressure PB detected by the atmospheric pressure PA inlet-pipe internal pressure sensor 1 1 detected 
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by the accelerator opening AC atmospheric pressure sensor 9 detected by the engine-speed N accelerator opening 
v sensor 8 detected by the engine speed sensor 2 [0023] Step 2 — They are engine-speed N and the accelerator opening 
AC to the basic injection-quantity control map of drawing 3 . It applies and the basic injection quantity QBASE is 
calculated. 

Step 3 — Atmospheric pressure PA detected out of the boost pressure control map of drawing 6 The corresponding 
boost pressure control map is chosen. For example, detected atmospheric pressure PA If the value was P2, the map of 
drawing 6 (c) is chosen. 

Step 4 — Boost pressure (Pb =PB-PA) and detected engine-speed N are applied to the selected boost pressure control 
map, and it is the maximum injection quantity QBFULL. It asks. 

[0024] Step 5 — Atmospheric pressure PA detected out of the atmospheric pressure control map of drawing 4 The 
corresponding map is chosen, for example, detected atmospheric pressure PA a value — P2 it was -- then, the map of a 
(c) is chosen 

Step 6 - Detected engine-speed N is applied to the selected atmospheric pressure control map, and it is the maximum 
injection quantity QAFULL. It asks. 

Step 7 — The basic injection quantity QBASE, the maximum injection quantity QBFULL, and the maximum injection 
quantity QAFULL which were calculated above It compares, and finally the minimum value is determined as the 
injection quantity, and injection control is carried out. 

[0025] In addition, with the above-mentioned flow chart, they are the basic injection quantity QBASE, the maximum 
injection quantity QBFULL, and the maximum injection quantity QAFULL. Although asked in order, you may ask for 
anything first and the sequence can be determined suitably. 
[0026] 

[Effect of the Invention] As stated above, according to the electronics control formula fuel injection equipment and 
method of this invention According to the value of atmospheric pressure, prepare two or more boost pressure control 
maps which calculate the 1st maximum injection quantity by the engine speed and boost pressure, and it faces in quest 
of the maximum injection quantity of the above 1st. Since it asks using the thing corresponding to the detected 
atmospheric pressure, there is no bird clapper that the injection quantity is superfluous, and generating of a black 
smoke etc. is prevented also at high ground which atmospheric pressure falls and is different from the case where the 
method of elevation of charge pressure is a flat ground. 
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